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Measurement accuracy of bioelectric impedance analysis
Is normal mode or athlete mode more useful when measuring percent body fat in swimmers?
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[Abstract]

This study measured relative fat mass in 29 college swimmers (15 males and 14 males) by the measurement modes of normal
(N-mode) and athlete (A-mode) in single-frequency bioelectrical impedance analysis with 8-point tactile electrodes (SF-BIAS)
developed by TANITA. We aimed to examine the measurement accuracy of these two measurement modes by SF-BIAS using the
Dual-energy X-ray Absorptiometry (DXA) method as a reference. The percent total body fat (¥TBF) and five percent segmental
fats (%fat) of right arm, left arm, right leg, left leg and trunk) of all subjects were measured using SF-BIAS (BC-118, TANITA Co.,
Ltd.) and DXA (model DPX, Lunar Radiation Corp.). Significant differences and relationships between measurements by SF-BIAS
and DXA in each mode were examined. As a result, N-mode and A-mode %TBF and %fat significantly differed. No significant dif-
ferences were found in N-mode %fats in both arms in males, but were found in A-mode %fats in both arms and legs in females. In
general, however, SF BIA8 N-mode overestimated and A-mode underestimated as compared with DXA. Furthermore, when meas-
uring A-mode %TBF and %fat in the trunk of female swimmers, a significant systematic error was found, and measurement error
tended to increase with advancing relative fat mass.
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LegL 160 23 10.1 24 135 22 %k Kk
Arm R 83 23 54 26 92 21 ns *k
Arm L 89 24 6.2 26 93 21 ns %ok
Trunk 133 26 80 3.1 108 25 %k *k
%TBF 138 24 8.5 2.7 1.7 21 k% dk
Females LegR 298 24 239 23 253 35 *k ns
Leg L 299 24 244 23 259 36 *k ns
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Males Females Total

— r SEE r SEE r SEE

B right leg 0.443 1.669 0.617 2.842 0.933 2.440

Left leg 0.532 1.932 0.662 2.827 0.941 2413

right arm 0.285 2.083 0.880 2.257 0.884 2.716

left arm 0.241 2.117 0.884 2.051 0.873 2.774

trunk 0.543 2.208 0.892 2.550 0.906 2.459

%TBF 0.571 1.786 0.914 1.767 0.950 1.902

T AY)—F right leg 0.443 1.669 0.652 2.739 0.938 2.364

Left leg 0.529 1.937 0.665 2.817 0.940 2.416

right arm 0.229 2.085 0.880 2.242 0915 2.343

left arm 0.238 2.149 0.885 2.050 0922 2.205

trunk 0.503 2.274 0.885 2.626 0.843 3.126

%TBF 0.519 1.860 0.910 1.810 0.930 2.230

R4 WAIEEFEDERZE (DXA-SF-BIA8) & & Wimits of agreement
Males Females
Measurement error Limits of Measurement error Limits of
(DXA - SF-BIA8) Agreement (DXA - SF-BIA8) Agreement

Mean SD Range r Mean SD Range r
=3 = -48 5.3 9.4 -0.356 -4.5 2.7 8.7 0.452
o -4.3 5.2 8.8 -0.401 -40 2.7 8.4 0.400
BF -0.4 43 10.7 -0.376 2.9 2.3 12.0 -0.177
kF -0.9 43 10.6 -0.398 2.3 2.1 115 -0.253
et -39 45 9.7 -0.182 -2.0 25 10.3 0.188
25 -3.6 46 8.3 -0.220 -1.9 1.7 7.7 0.263
FAR)—k B 15 5.4 9.2 -0.335 14 2.6 8.0 0.492
b3 16 5.3 9.0 -0.368 15 2.7 8.0 0.466
&F 25 46 11.7 -0.321 1.1 3.2 9.5 -0.584
kF 1.7 46 115 -0.167 -15 28 6.9 -0.498
7.3 13 49 114 0.001 42 33 13.7 0.799
*5 1.7 4.9 9.7 0.174 35 2.0 9.1 0.762
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